seen by the abnormal IIEF scores for the the two groups [the laparoscopic group APR patients showed 62.5% abnormal IIEF at 3 months that decreased to 50% after 6 months compared to 56.3% and 37.5% at 3 and 6 months respectively for lap. AR patients, and in the open group APR patients also showed higher abnormal IIEF of 71.4% and improved to 42.9% at 3 and 6 months respectively compared to 66.7% and 42.3% at 3 and 6 months respectively for open AR), which shows that APR whether laparoscopic or open causes more sexual dysfunction than AR. Conclusion In this randomized prospective study, there was no significant difference between the laparoscopic and open TME when we compared IIEF scores. In patients younger than 30 years, the significant improvement in the laparoscopic arm adds to the favorable outcome of laparoscopic TME as regards postoperative complications, postoperative pain, hospital stay, the return of bowel functions and cosmetic results.
Abstract
Background and goals Sexual dysfunction is a well-documented complication of rectal cancer surgery, with a reported incidence of 18% -59%. The objective of this study is to evaluate the incidence of sexual dysfunction (SD) in males after radical resection for rectal cancer and to compare the outcome of open versus laparoscopic rectal resection for different age groups. Patients and methods This prospective randomized study assessed outcomes in male patients that underwent rectal resection for rectal cancer from January 2012 until March 2015 at two large tertiary hospitals in Cairo, Egypt. The patients were randomly allocated into two groups (laparoscopic and open technique) of 40 patients each using the odd number policy for patient allocation. Patients included in each group were further subdivided into two groups according to the type of rectal resection either anterior resection (AR) or abdominoperineal resection (APR). Erectile function was evaluated preoperatively and postoperatively at 3 and 6 months using the International Index of Erectile Function (IIEF) questionnaire. Results There was no significant difference between the laparoscopic and open total mesorectal excision (TME) groups when comparing IIEF score preoperatively. At 3 months postoperatively, the laparoscopic arm showed better results over the open arm (abnormal IIEF in 57.5% vs. 67.5%). The study demonstrated dramatic improvement in SD in both groups at 6 months postoperatively (abnormal IIEF score of 40% in the laparoscopic vs. 42.5% in the open arm) with no significant difference in IIEF score between the two groups (p-value 0.876). At 3 and 6 months postoperatively, younger patients showed significant improvement in SD compared to older patients in both groups with more significant improvement in the laparoscopic group (16.7% vs. 40%). Patients with APR show more SD compared with AR patients whether laparoscopic or open as
Introduction
Colorectal cancer is the sixth most common malignancy in Egypt after breast, liver, urinary bladder, Non-Hodgkin's Lymphoma, and lung cancer, accounting for 6.3% and 4.3% of male and female cancers respectively. It is reported at a relatively young age, starting at early adolescence with an incidence of 0.2/100,000 males in the age group 15 -19 years. The highest rates were reported in patients over 40 years, specifically within the age group of 50 -54 years [1] . Other studies from Egypt have reported a high incidence (35%) of colorectal cancer occurring in patients younger than 40 years, which is five times higher than the average incidence throughout the world [2] [3] . The high incidence, in this very young patient population, reflects the importance of the sexual function preservation while managing colorectal cancer.
Sexual dysfunction is a well-documented complication of rectal cancer surgery. The reported incidence is 18% -59%, which can significantly influence the quality of life (QoL). Total Mesorectal Excision (TME), introduced by Heald in 1982 [4] , has been reported to decrease the incidence of the urinary bladder and sexual dysfunction [5] . The primary principles of TME, whether laparoscopic or open, are to achieve oncologic clearance of the tumor and improve overall disease-free survival [6] . In addition, bladder and sexual function are important aspects in QoL assessment after resection of rectal cancer.
The objective of this study is to evaluate the incidence of sexual dysfunction in males after radical resection of rectal cancer and to compare open versus laparoscopic rectal resection results on sexual dysfunction for different age groups at 3 and 6 months postoperatively.
Patients and Methods
This prospective randomized study included 80 male patients that underwent rectal resection either Anterior Resection (AR) or Abdominoperineal Resection (APR) for confirmed rectal adenocarcinoma in the period from January 2012 until March 2015. The study was conducted at the National Cancer Institute, Cairo University, and the Police Hospital, both in Cairo, Egypt. Erectile function was evaluated preoperatively for all 80 patients using the International Index of Erectile Function (IIEF) questionnaire, which is a 15 item validated instrument designed to measure the sexual function of men [7] . The 15 items checked include erectile frequency, erection firmness, penetration ability, maintenance frequency, maintenance ability, intercourse frequency, intercourse satisfaction, intercourse enjoyment, ejaculation frequency, orgasm frequency, desire frequency, desire level, overall satisfaction, relation satisfaction, and erection evidence. Based on these 15-item analyses, five response domains were identified: erectile function, orgasm function, sexual desire, intercourse satisfaction and overall satisfaction, with a range between 5 and 75 points.
The questionnaire was given once preoperatively (Baseline level), then at 3 and 6 months postoperatively. The measured outcome of the study represented the patient's sexual function, as indicated by the IIEF total score, as well as by the incidence of sexual dysfunction derived by the proportion of patients with abnormal IIEF scores, where a total score less than 42.9 is considered abnormal, as designated by Rosen and his colleagues [7] .
All data from this study were collected prospectively. Descriptive statistics (mean ± SD, and 95% CI) were used to summarize patient demographics and operation results. Continuous variables were compared by use of Student's t test and categorical values with Fisher's exact test. All data were subjected to linear regression and correlation where applicable. Significant level was accepted at probability below 5%. All statistical calculations were done using computer programs Microsoft Excel version 7 and Statistical Package for Social Science (SPSS Inc., Chicago, IL, USA) statistical program.
Results
The study included 80 patients, randomly allocated into two equal groups (La- Table 1 ).
The preoperative baseline scores of IIEF and postoperative scores at 3 and 6 months for both groups are demonstrated in ( Table 2 ). The mean base line score for LTME and OTME showed no statistical difference (p = 0.966). Analysis of postoperative score at 3 months showed favorable results for LTME group with an abnormal score in 57.5% compared to 67.5% for the OTME group, reflecting more early improvement in the LTME group with no statistical significance. The mean IIEF score was also higher for the LTME group (42.25) versus (36.11) for the OTME group with no statistical difference (p = 0.494). At 6 months postoperatively, abnormal scores were reported in 40% of patients in the LTME group compared to 42.5% in the OTME group reflecting more late improvement in the OTME group with no statistical difference (p = 0.879).
The preoperative and postoperative scores of IIEF at 3 and 6 months according to age group results are in Table 3 . Patients classified into three groups: <30 years, 31 -59 years and >60 years. The difference in sexual dysfunction and mean IIEF score in the three age groups were statistically significant in favor of the young group (p < 0.0421).
As seen in this ( 
Discussion
Normal sexual functions are controlled by sympathetic input from the superior hypogastric plexus and parasympathetic input from the pelvic splanchnic nerves. Injury to sympathetic supply can result in ejaculatory difficulties, whereas injury to parasympathetic supply results in erectile dysfunction [8] .
Sexual dysfunction occurs in about 10% -80% of men after surgery for rectal cancer [8] [9] [10] . The incidence is particularly high in APR since damage to the nerves is difficult to avoid in this case due to the proximity of the nerves supplying the corpora cavernosa. This has been recognized as a risk factor in several studies [11] [12] [13] . Laparoscopic surgery, though technically demanding, has the advantage of clear visualization of the autonomic nerves, an advantage that could facilitate the identification and the preservation of these nerves [14] .
Advanced tumors, prior surgery in the pelvis [14] [15] and age > 60 years [16] have been described as additional risk factors for sexual dysfunction after TME. In contrast to voiding dysfunction, sexual dysfunction is usually permanent. Similar to the voiding dysfunction, the rate of sexual dysfunction can be clearly reduced to 5% and 33%, if the autonomic nerves are identified and preserved [15] [17] [18] [19] . The pelvic nerves, located very close to the mesorectum, may be injured during mesorectal resection. Therefore, direct visualization and accurate dissection during TME are crucial for pelvic nerve preservation [20] [21] .
The pelvic parasympathetic nerves may be damaged at a number of points during rectal surgery. Neuropraxia or even avulsion of sacral roots 2, 3 and 4, may result from excessive traction on the rectum during posterior mobilization. The pelvic plexus, itself, is most at risk during lateral dissection at the level of the middle hemorrhoidal vessels. In APR, the neural injury may also occur during the perineal phase, since the nerves are visible after the division of recto-urethralis muscle, making them highly vulnerable [19] .
In this study, the mean age in the laparoscopic and open group was 54 and 55 respectively which is younger than that reported in western series due to the early occurrence of rectal cancer in Egypt. Soliman and colleagues [3] , reported that 16.6% of Egyptian colorectal cancer patients are below the age of 30 years which is also supported by other studies [20] [21] . In western countries, patients younger than 30 years represent 0.47% of rectal cancers in Canada [22] , 1.5% in the USA [23] and 3% in France [24] . This younger age at presentation may be responsible for the high mean baseline IIEF scores reported in our patients in both groups (58.75 and 55.6 respectively). The overall pre operative abnormal IIEF in our patients was 20% with no statistical difference between the two groups (17.5% vs. 22.5% for the laparoscopic and open group, respectively (p value = 0.966). The overall pre operative low Incidence of abnormal IIEF in our study is likely related to the younger mean age at presentation (54 years). In a detailed retrospective study, the mean IIEF score was 29.3 and it was found that 43% of sexually active men and 69% of overall men had IIEF scores considered abnormal [25] .
The result with respect to postoperative sexual functioning varies widely between surgeons and institutions. The CLASSIC (Conventional vs. Laparoscopic-Assisted Surgery In Colorectal Cancer) trial was the first RCT to include patients with rectal cancer [26] . The CLASSIC trial, as well as other studies, demonstrated laparoscopic rectal resection is associated with increased risk of both sexual and urinary dysfunction, with 41% of men in the laparoscopic rectal surgery group had sexual dysfunction following laparoscopic anterior resection, compared to 23% in the open group [27] [28] . Analyzing prospectively collected data of the CLASSIC study, alongside a single time point assessment, Jayne and his colleagues [29] , found no significant difference in the domain-specific scores between the two groups, however, the overall sexual functions tended to be worse after laparoscopic than after open rectal surgery. Nevertheless, the outcomes of the MRC CLASICC trial should be interpreted with caution, since the study design had set the surgeons' learning curve at only 20 laparoscopic resections. This cut-off point was based on the best available data at that time, which was an underestimation of the learning curve needed for laparoscopic rectal surgery (LRS) [30] .
In the Colorectal Cancer Laparoscopic or Open Resection (COLOR II) trial, comparing laparoscopic and open surgery for rectal cancer, thirty-eight questions covered four functional scales/single items (body image, sexual function-ing, sexual enjoyment, future perspective) and eight symptom scales/items (micturition problems, chemotherapy side-effects, gastrointestinal symptoms, male sexual problems, female sexual problems, defecation problems, stoma-related problems and weight loss). No differences were detected between groups in data, at any point of time measured. Future perspective scores improved over time in both groups, with no difference between the two surgical techniques [31] .
The principal finding in this study was the high rates of sexual dysfunction at 3 months postoperatively, which was 57.5% and 67.5% for the laparoscopic and the open group, respectively, with no statistical difference. This was similar to the findings of a study that found a dramatic decrease in IIEF scores postoperatively, and high rates of SD which exceeded 60% at 3 and 6 months following open and Laparoscopic TME [32] . In our study, after 6 months the abnormal IIEF scores showed dramatic improvement in both groups (40% in the laparoscopic arm compared to 42.5% for the open TME arm), with no statistical difference (p value < 0.876). Analysis of SD in relation to age group demonstrated a significant difference (p < 0.05) in favor of laparoscopic approach for patients younger than 30 years (16.7% vs. 40%) at 6 months postoperatively. In a comparative study between the two approaches, it was demonstrated that the impotency rates were higher after open surgery, with SD rate of 29% in the open group, compared to 5% in the laparoscopic group [33] . Another study demonstrated the opposite finding, with a higher rate of postoperative SD for laparoscopic TME with 41% experiencing SD compared with only 4.5% in the open group [34] .
Laparoscopic TME has many advantages over open TME in the preservation of the pelvic nerves. The magnified view and improved visualization of deep pelvic structures facilitate the identification and preservation of pelvic autonomic nerves. Meanwhile, the 30-degree laparoscope lens can reach the narrow lesser pelvis, breaking through the blind zone, otherwise encountered during open procedures [34] . These advantages may be particularly important when operating in a deep narrow pelvis [35] . However, the technical demands and the extensive use of high energy sources and rigid instruments in traction and dissection may predispose to higher rates of nerve injuries and consequently, a higher rate of male SD reported in different published series after laparoscopic TME.
Focusing on patients with low-lying rectal cancers undergoing sphincter-preserving operations, one study demonstrated that laparoscopic TME patients had better sexual functions and fewer male sexual problems 12 -18 months postoperatively, and better sexual enjoyment than open TME patients.
The improvement in the total IIEF score, from 3 to 6 months postoperatively, may be related to healed neuropraxia of the pelvic nerves, as well as to the improvement in the psychological state and body shape, as well as recovery from side effects of chemotherapy and radiotherapy. It has been postulated that impotence failing to improve within 3 -6 months after surgery should be accepted as permanent [36] [37] . However, at least 15 months have been supported as the reasonable waiting period before final conclusions should be made with regard to sexual function. At 15 months postoperatively, the late side effects of adjuvant chemotherapy and radiotherapy, as well as the natural restoration of both psychological and surgical factors, reach their plateau [21] . Pelvic radiation therapy itself may affect sexuality, but its role has not been clearly proven, as several studies were not able to prove the adverse effect of radiation therapy on SD [27] [31].
One study showed that stoma patients seem to have the consistently lower quality of life since colostomy can contribute to a negative body image and result in a reluctance to engage in sexual activity [38] . Although it is supported that less sexual dysfunction accompanies laparoscopic TME, our study does not support this.
Our study had a rather limited number of patients. However, since the superiority or inferiority of the laparoscopic vs. open approaches, in terms of sexual dysfunction, continues to exist, studies like ours, even if referring to small groups of patients, remain valuable. Our study maintains its value from the systematic approach adopted, using fixed assessment points, and objective tool for the periodic postoperative measurement of sexual dysfunction.
Conclusion
In this randomized prospective study, there was no significant difference between the laparoscopic and open TME, when IIEF scores preoperatively, at 3 and at 6 months postoperatively were compared. Since age at presentation is an independent risk factor, this study also demonstrates a significant difference in IIEF score (p value < 0.05) in favor of the laparoscopic TME over the open TME, at 6 months postoperatively, for patients younger than 30. These findings add to the favorable outcome of laparoscopic TME with regards to postoperative complications, postoperative pain, hospital stay, the return of bowel functions and cosmetic results, compared to open TME.
